Editorial
Neuroscience is a very interdisciplinary field. You can come at it from many different directions. There are also many different approaches from very simple organisms to very complex and many different disciplines that come into the study of the brain at multiple different levels of discourse from very integrative to very reductionist. This is a great time for neuroscience. We have many new tools that are very exciting and we are ready to bring all of it together so that we can understand brain function. It is really only now that we have what we need to go forward. Obviously we need significant funding and man and woman power, but we have the intellectual resources that are important to make significant and dramatic progress, and we will have the opportunity to keep going. We really hope it will let us do what we can do.
Compared even to just 15 years ago, if our understanding of neurobiology, quantum mechanics, and its impact on the brain has increased, we would say hugely. A lot of work has been completed at fundamental levels, including molecular, cellular circuitry, and behavioral levels.
We believe that science and reason are the best way of expanding discovering and knowledge, and bringing about a more peaceful and prosperous planetary community. Of course there are problems that science alone cannot solve. There are questions that cannot be answered by science. We have no idea whether science can explain everything, whether "everything" includes. But the overwhelming evidence is that the universe is wholly material and that its phenomena are wholly natural. We do think the universe is made of matter and energy, and we leave no space of mystical or supernatural explanations of anything. We do regard science as our best tool the understand the natural world.
The psychology to biology one means that all human mental states/consciousness are, in fact, a result of how brain circuitry interacts with the external world. But lower level of analyses often does not tell us what particular occurrences will take place, because there are too possibilities interacting too complex ways for a predictive science to be made of it. What has been presented so far is not enough, for us. Future experiments could advance our emerging understanding of how quantum mechanics affects our brains. NeuroQuantologists looking beyond neurons to see how quantum mechanics may be involved in the information processing are following that head.
PsudoScience
Pseudoscience is any body of knowledge purported to be scientific or supported by science but which fails to comply with the scientific method. Pseudoscience fails to meet the criteria met by science generally (including the scientific method), and can be identified by a combination of these characteristics:
• by asserting claims without supporting experimental evidence • by asserting claims which contradict experimentally established results • by failing to provide an experimental possibility of reproducible results • by asserting claims that violate falsifiability or • by violating Occam's Razor (the principle of choosing the simplest explanation when multiple viable explanations are possible); the more egregious the violation, the more likely.
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The Problem of demarcation The demarcation problem in the philosophy of science is about how and where to draw the lines around science. The boundries are commonly drawn between science and non-science, science and pseudoscience and of course, between science and religion. A form of this problem, known as the generalized problem of demarcation subsumes all three cases. The generalized problem looks for criteria for deciding which of two theories is the more scientific.
Popper saw demarcation as a central problem in the philosophy of science. In place of verificationism he proposed falsification as a way of determining if a theory is scientific or not. If a theory is falsifiable, then it is scientific; if it is not falsifiable, then it is not science. Popper uses this criterion of demarcation to draw a sharp line between scientific and unscientific theories. The Popperian criterion provides a definition of science that excludes much that is of value; it does not provide a way to distinguish meaningful statements from meaningless ones. It is nevertheless very useful to know if a statement or theory is falsifiable, if for no other reason than it provides us with an understanding of the ways in which one might assess the theory. One might at the least be saved from attempting to falsify a non-falsifiable theory, or come to see an unfalsifiable theory as unsupportable.
The process by which Kuhn says a new paradigm is accepted by the scientific community at large does indicate one possible demarcation between science and pseudoscience. Kuhn argues that a new paradigm is accepted mainly because it has a superior ability to solve problems that arise in the process of doing normal science. That is, the value of a scientific paradigm is its predictive power and its ability to suggest solutions to new problems while continuing to satisfy all of the problems solved by the paradigm that it replaces. Pseudoscience can then be defined by a failure to provide explanations within such a paradigm. Paul Feyerabend claimed that there can be found no method within the history of scientific practice which has not been violated at some point in the advancing of scientific knowledge.
In its 1993 Daubert Merrell Dow opinion, the United States Supreme Court articulated a set of criteria for the admissibility of scientific expert testimony, in effect developing their own demarcation criteria. The four Daubert criteria are, 1.The theoretical underpinnings of the methods must yield testable predictions by means of which the theory could be falsified. 2.The methods should preferably be published in a peer-reviewed journal.
3.There should be a known rate of error that can be used in evaluating the results. 4.The methods should be generally accepted within the relevant scientific community. In 1999 the Court extended Daubert's general holding to include non-scientific expert testimony as well. The question of where the boundries of science lie is no longer one that affects only the funding and status of scientific enterprises. It now impinges on the social and juridical treatment of us all.
PseudoScience contrasted with ProtoScience
Pseudoscience also differs from protoscience. Protoscience is a term sometimes used to describe a hypothesis which has not yet been tested adequately by the scientific method, but which is otherwise consisent with existing science or which, where inconsistent, offers reasonable account of the inconsistency. The boundaries between pseudoscience, protoscience, and "real" science are often unclear to non-specialist observers. They can even be obscure to experts. Many people have tried to offer objective criteria for the term, with mixed success. Often the term is used simply as a pejorative to express the speaker's low opinion of a given field, regardless of any objective measures. Other examples of new scientific disciplines that some consider protoscience include: exobiology, Search for Extraterrestrial Intelligence (SETI), Communication with Extraterrestrial Intelligence (CETI), NeuroQuantology (NQ).
However, these fields are not considered protoscientific by most scientists; they are genererally considered real science, albeit subjects that may offer only a low probability of revealing significant results. The difference between these subjects as science and pseudoscience may be seen by these examples: Scientists involved in SETI and CETI do not claim that they know for certain that intelligent extraterrestrials exist, although most consider the possibility likely. They test their beliefs against available data.
Right now, we're probably seeing just the tip of the iceberg. I doubt very much that we fill fully understand this problem without NQ. This really golden age for the NQ. New laws of physics have generally been discovered in the laboratory, not the observatory (see this issue, Hu and Wu, . It is too soon to say what the ultimate resolution will be, but it is likely to change our picture of the quantum mechanics and neuroscience.
